After prolonged mechanical ventilation patients may experience the 'post intensive care syndrome' (PICS) and may be candidates for post-discharge follow-up clinics. We aimed to ascertain the incidence and severity of PICS symptoms in patients surviving prolonged mechanical ventilation and to describe their views regarding follow-up clinics. In a teaching hospital, we conducted a cohort study of all adult patients discharged alive after ventilation in ICU for ≥7 days during 2013. We administered the EuroQol-5D (EQ-5D) and Hospital Anxiety and Depression Scale (HADS) via telephone interview and asked patients their views about the possible utility of a follow-up clinic. We studied 48 patients. At follow-up (average 19.5 months), seven (15%) patients had died and 14 (29%) did not participate (eight declined; two were non-English speakers; four were non-contactable). Among the 27 responders, 16 (59%) reported at least moderate problems in ≥1 EQ-5D dimension; 10 (37%) in ≥2 dimensions, and 8 (30%) in ≥3 dimensions. Moreover, 10 (37%) patients reported marked psychological symptoms; six (22%) scored borderline or abnormal on the HADS for both anxiety and depression; and four (15%) scored borderline or abnormal for one component. Finally, 21/26 (81%) patients stated that an ICU follow-up clinic would have been beneficial. At long-term follow-up, the majority of survivors of prolonged mechanical ventilation reported impaired quality of life and significant psychological symptoms. Most believed that a follow-up clinic would have been beneficial.
In Australia and New Zealand (ANZ) most intensive care unit (ICU) patients survive to hospital discharge 1, 2, 3 . However, ICU survivors may experience a constellation of symptoms and problems termed 'post intensive care syndrome' 4 (PICS) .
Despite the notion that PICS may be relatively common and important, limited evidence exists on the frequency, severity or types of disabilities of ANZ ICU survivors [5] [6] [7] [8] [9] [10] [11] . Moreover, there is a paucity of data regarding the long-term functional status of those patients who survive prolonged mechanical ventilation in ICU. Such patients have the highest exposure to risk factors associated with PICS, such as longer duration of immobility and sedation 12 , and therefore may have the highest incidence and greatest severity of PICS. Finally, ICU follow-up clinics providing physical rehabilitation or psychological services have been proposed to mitigate these postulated poor outcomes 13 . However, the limited availability of specific ANZ studies in this group of patients and the absence of information on whether ICU survivors would consider such services beneficial creates uncertainty on how best to proceed in this field of critical care medicine.
Accordingly, we sought to a) determine the long-term (12-24 month) health-related quality of life (HRQOL) of Australian survivors of prolonged mechanical ventilation in ICU and b) identify whether such patients would consider an ICU followup clinic beneficial.
Methods
We conducted a single centre cohort study, for which human research ethics committee approval was prospectively obtained (LNR/14/Austin/483). All patients admitted to the Austin Hospital ICU during the 2013 calendar year were eligible to participate based on the following inclusion criteria:
• age ≥18 years • mechanical ventilation for ≥7 days • survival to hospital discharge.
The following exclusion criteria applied: • non-English speaking background identified via review of medical record • death since index hospital discharge • obvious inability to participate in a telephone interview e.g. patient is deaf.
The following assessment tools were used to assess HRQOL and psychological symptoms:
• the European Quality of Life 5 Dimensions questionnaire 14, 15 (EQ-5D) • the Hospital Anxiety and Depression Scale 16 (HADS).
Finally, to investigate the patients' opinion regarding an ICU follow-up clinic, one question was asked to determine the patient's views about whether an ICU follow-up clinic would be beneficial (see Figure 1 ).
Eligible participants were identified via a search of the ICU patient database. To verify that participants were still alive, the hospital's electronic records were checked prior to contact. Additionally, the listed general practitioner of each patient was contacted, initially by letter and then telephone, to obtain information about the patient's vital status.
Surviving participants were then sent an introductory letter with an opt-out slip to complete and return if they did not wish to participate. This letter also contained the statement: "If we do not receive this opt-out slip we will telephone you in two weeks to complete a questionnaire about your quality of life and level of function". The chief investigator (KF) contacted each patient by telephone and conducted the questionnaire. To reduce bias and to ensure consistency in questionnaire delivery, the same investigator conducted all telephone interviews, using a pre-scripted template and question sequence. Both the HADS & EQ-5D were designed for self-completion by the untrained participant; accordingly the exact wording used in the EQ-5D & HADS was read to each participant so they could select the option which "best describes your health today" for the EQ-5D and for the HADS "how you have been feeling in the past week."
The following data were collected for each patient: Data were de-identified, entered into a specifically designed database, and analysed using descriptive and inferential statistical tests as appropriate. In accordance with ethical approval, upon completion of the questionnaire, documentation of the telephone call was entered into the hospital's scanned medical record.
Results
Overall, 98 patients received mechanical ventilation for >7 days. Among these, 50 died prior to hospital discharge leaving 48 patients who met the inclusion criteria ( Figure 2 ). Table 1 summarises their demographics and Table 2 their APACHE III Diagnostic Codes.
At the time of follow-up, seven (15%) patients had died, and eight (17%) patients declined to participate. The two patients If there had been a multi-disciplinary followup clinic available, which aimed to address the problems (such as weakness, depression) you developed after your prolonged stay in Intensive Care, do you think attending this clinic would have been:
□ Not at all beneficial □
Mostly not beneficial □ Neither useless nor useful □ A bit beneficial □ Very beneficial who declined at the time of phone contact stated they chose not to participate because thinking or talking about their ICU experience was 'too traumatic'. Twenty-six patients (or their surrogates) answered all the questions; one patient did not answer the question regarding an ICU follow-up clinic. The telephone interviews were conducted between 14-25 months after the index ICU discharge (median 19.5 months). Figure 3 shows the responses for each dimension of the EQ-5D. One patient denied problems in any dimension tested by the EQ-5D; this patient rated their overall health 95% on the Visual Analogue Scale (VAS). Sixteen (59%) patients described themselves as having at least moderate problems in one or more dimensions of the EQ-5D. Ten (37%) patients described at least moderate problems in two or more dimensions, and eight (30%) patients described at least moderate problems in three or more dimensions of the EQ-5D.
EQ-5D dimensions

EQ-5D overall health today Visual Analogue Scale (VAS)
No patient described 100% health. Three (11%) patients described their health as 90-95%. Six (22%) patients described their overall health to be 50% or less. Figure 4 shows that eight (30%) patients scored either abnormal or borderline on the anxiety component of the HADS, and eight (30%) patients scored either abnormal or borderline on the depression component. Six (22%) patients scored borderline or abnormal for both HADS domains, with an additional two each scoring borderline or abnormal on only one of the HADS components. Thus, a total of 10 (37%) patients described marked psychological symptoms. In total, 14 (52%) patients described markedly impaired HRQOL (EQ-5D score at least moderate problems in two or more dimensions; or overall health <50% on VAS) or in their psychological state (borderline or abnormal result on one or both HADS components). Of the total cohort, twenty-one (44%) patients had a major adverse outcome after their prolonged ICU admission; seven (15%) were deceased; and fourteen (30%) survivors described marked physical and/or psychological impairment at 14-25 months after their index ICU admission.
Hospital Anxiety and Depression Scale (HADS)
Follow-up clinic question and related comments
This question was answered by 26 patients; 21 (81%) thought an ICU follow-up clinic would have been 'a bit' or 'very' beneficial. One (4%) patient thought that such a clinic would have been 'neither useless nor useful' and four (15%) thought it would have been 'mostly not' or 'not at all' beneficial. Patients expressed a variety of reasons for their choices, including that "it would have been great to have someone to talk to who understood what I went through" and "if you had someone else to talk to about it; that would put you at ease". One patient who stated that the clinic would have been 'mostly not' beneficial expressed that this was because other clinics they had attended had had so many problems with "stuffing up appointments" that "I didn't think it was helping me at all-I consider I've helped myself".
Discussion
Key findings
We conducted an observational long-term follow-up study of patients who survived to hospital discharge after prolonged mechanical ventilation in ICU. Of these patients, nearly 1 in 6 had died by the time of follow-up. Overall, 60% of patients who received prolonged mechanical ventilation had died by the time of follow-up. Importantly, nearly twothirds of survivors described at least moderate problems in one or more dimensions of the EQ-5D, and nearly a third of patients described at least moderate problems in several EQ-5D dimensions-indicating a high prevalence of significantly impaired HRQOL. Moreover, more than a third of patients described significant symptoms of anxiety or depression. Finally, the vast majority of patients expressed the view that an ICU follow-up clinic would have been beneficial.
Relationship with previous studies
Only a few studies have assessed the post-discharge HRQOL in survivors of ANZ ICU admissions [5] [6] [7] [8] [9] [10] [11] ; all except one 7 reported poor HRQOL at follow-up. None have so far asked patients their views about the possible utility of an ICU follow-up clinic. Several of these studies looked at small groups of very specific patient cohorts such as ECMO (extracorporeal membrane oxygenation) patients 9 (n=21) or those with H1N1 7 requiring mechanical ventilation (n=19 patients who completed both 6 and 12 month HRQOL). Postdischarge outcomes of such specific patient groups may not be generalisable to the wider mechanically ventilated ICU population.
Moreover, previous ANZ studies looking at outcomes in general ICU patients have included patients with a short ICU LOS (3.9 days 6 ) and, importantly, a short median period of mechanical ventilation ranging from only 1.75 days 5 , 2.4 days 11 or up to a maximum of 4 days 6, 8, 10 . Novel, locally relevant data such as ours looking specifically at ANZ survivors of prolonged mechanical ventilation in a general ICU cohort-our patients had a median ventilation time of 15.4 days-demonstrate that although these high risk patients are few in number, even at very long term follow-up, the physical and psychiatric problems they suffer are prevalent, severe and longstanding.
Other ANZ studies have followed up ICU survivors for only a short period of time post-discharge; several studies for six months 5, 6, 8, 11 ; one for a median of eight months 9 and two for 12 months 7,10 . Available evidence indicates that physical recovery continues for around 18-24 months after general medical ward admission 17 and for more than 12 months after ICU admission 10, 18, 19 . Our study is the first in ANZ to conduct prolonged follow-up beyond 12 months, by which time the physical and psychological functioning described by our patients is likely to have become their 'new baseline'. Our patients showed persistently poor HRQOL and marked psychological symptoms at a median of 19.5 months after the index ICU admission. Finally, ours was the first ANZ study to ask the patients their views about the value of an ICU followup clinic.
Studies of ICU survivors in other health care settings including North America, Britain and Europe also demonstrate varying degrees of PICS symptoms and sequelae at follow-up [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . In these health care settings, there is robust evidence of decreased physical function, poor HRQOL 24, 26 in both physical and psychological domains 23 , neurocognitive dysfunction 22 , psychiatric disturbances including depression 25 , anxiety and post-traumatic stress disorder as well as increased post-ICU mortality 24 . Also emerging is evidence revealing ICU survivors have low rates of workforce participation 24, 29 , increased medical attendances 29 , and a high requirement for long term carers-commonly the patient's partner or other family members. Carer stress and PICS in families 30 are increasingly recognised as significant problems for loved ones of ICU survivors. These adverse outcomes after ICU were seen despite the inclusion of patients with short ICU stays. Patients who survive prolonged mechanical ventilation are likely to be the most affected by PICS as they have had the most exposure to ICU and therefore to the risk factors for PICS, including prolonged bed rest and mechanical ventilation 22, 23, 25 , severe illness, hypoxia, 28 and ICU complications such as delirium 22 .
Implications
Our study showed that more than half of our patients continued to suffer significant and persistent physical impairments at long-term follow-up (up to two years). Moreover, they also suffered significant psychological symptoms. Finally, most of these patients believe that a follow-up clinic would be beneficial, implying the need to consider providing structured services addressing their problems. Such services would need to be carefully researched to better define their benefits and costs. Additionally, information gathered at follow-up services could be utilised to better inform clinicians, patients and their families about the likely outcomes and sequelae of ICU admission and prolonged mechanical ventilation.
Strengths and limitations
Our study has several strengths. To the best of our knowledge this is the first study to assess the HRQOL and psychological status of survivors of prolonged mechanical ventilation; and the first local study to follow up patients for close to two years. Moreover, using the EQ-5D and HADS assessment tools, we show that these patients have a high prevalence of PICS. Finally, for the first time in ANZ, we report about patient's preferences and perceived benefit from follow-up care.
Our study has several limitations including its size and single centre nature. However, most previous ANZ studies have been single centre in nature, like ours, and the number of patients studied has been similar or even smaller. In addition, our rates of non-consent and loss to follow-up are similar to other studies 31 . We could not discern how much of the impairment described represented the lasting effects of ICU admission. However, as with other studies, assessment of pre-ICU function is problematic due to the sudden unexpected nature of most critical illness. Our data may underestimate the overall severity of the physical and/ or psychological problems suffered by survivors of prolonged ICU stays as our follow-up was conducted at a median of 19 months after the index ICU admission, by which time significant recovery may have already been made. However, the high prevalence of symptoms even at such time confirms the persistent nature of the physical and psychological problems experienced by these patients, and their ongoing severity. Our patients reported that they believed a follow-up clinic would have been beneficial. This does not imply that such clinics are indeed able to improve outcomes [32] [33] [34] [35] [36] [37] . Limited published data suggest, however, that patients find such clinics valuable [38] [39] [40] .
Conclusions
At close to two year follow-up, the majority of patients who received prolonged mechanical ventilation had died. In addition, survivors report impaired quality of life with most experiencing significant psychological symptoms of depression and/or anxiety. Finally, the majority believe that a follow-up clinic would be beneficial. Our observations suggest that controlled studies of systematic follow-up services for these high-risk patients in ANZ may be justified.
